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ELECTRODE AND ELECTRICAL DOUBLE LAYER CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active carbon sheet for an electrical double layer 
capacitor with a high capacitance, its manufacturing method, and a polarizable electrode and 
an electrical double layer capacitor. 

SOLUTION: The problem is solved by using an active carbon sheet which is prepared by 
subjecting a sheet comprising active carbon obtained by carbonizing and activating a 
carbonaceous material to a low-temperature argon and/or nitrogen plasma treatment. The 
active carbon sheet is prepared by carbonizing and activating a carbonaceous material, 
forming the resultant active carbon into a sheet preferably by using a fluorine-containing 
binder, and subjecting thus obtained sheet to a low-temperature argon and/or nitrogen plasma 
treatment. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to an active carbon sheet, a manufacturing method for the same, a 
polarizable electrode, and an electric double layer capacitor. It is related with the sheet which 
consists of activated carbon which obtained it by carbonizing and carrying out activation of the 
carbonaceous material in more detail at low-temperature argon and/or an active carbon sheet 
which carried out nitrogen plasma processing, a manufacturing method for the same, a 
polarizable electrode, and an electric double layer capacitor. 
[0002] 

[Description of the Prior Art] 

In recent years, the electric double layer capacitor attracts attention as a backup power supply 
and auxiliary power, and the development which paid its attention to the performance as an 
electrode of the electric double layer capacitor of activated carbon is made widely. Since the 
electric double layer capacitor which uses activated carbon as a polarizable electrode is 
excellent in electric capacity, demand is also growing rapidly with development of an 
electronics field. These days, in addition to the miniaturization of the conventional memory 
backup power supply etc., development of mass products which are used for auxiliary power, 
such as a motor, is also performed. 
[0003] 

Although the principle of the electric double layer capacitor was known for many years, after 
continuing till recent years, it actually began to be used as a device. The electric capacity of 
the electric double layer capacitor is mainly governed by electric double layer capacity per the 
surface area of a polarizable electrode, and unit area, resistance of an electrode, etc. in which 
an electric double layer is formed. In order to make electric capacity per unit volume high and 
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to make volume of an electric double layer capacitor small in respect of practical use, it is also 

important to raise the density of the electrode itself. 

[0004] 

As activated carbon for electrodes for electric double layer capacitors, conventionally, (1) the 
activated carbon (larger capacity capacitor art and material.) which carried out activation of a 
resin material, coconut husks, a pitch, the coal, etc. under acid conditions, such as a steam 
and gas The activated carbon (WO 91/No. 12203 gazette, JP,10-199767,A) etc. which carried 
out activation of the material applied by the CMC Co., Ltd. publication (1998) reference and (2) 
above (1) with the medicine which has strong acid-ized power, such as KOH, have been used. 
[0005] 

On the other hand, carry out plasma treatment of the activated carbon, enlarge specific surface 
area, and considering it as the polarizable electrode for electric double layer capacitors in 
which high electric capacity is shown is also known, For example, the method of carrying out 
plasma treatment is indicated by JP,9-22834,A under oxygen existence, and the method of 
carrying out ion plasma processing is indicated by JP,9-266143,A. And the method of carrying 
out thermal plasma processing is indicated by JP,2000-223121,A. 
[0006] 

[Problem(s) to be Solved by the Invention] 

Since the improvement in the electric capacity of that to which the leakage current becomes 
small is not found by all in the above-mentioned method of carrying out plasma treatment, this 
invention persons, Furthermore the plasma treatment of activated carbon was considered, it 
found out that the activated carbon processed with the plasma containing a fluorine compound 
was effective, and patent application was previously carried out as the application for patent 
2002-26272. Although this activated carbon was processed with the argon gas containing 
fluorine compounds, such as tetrafluoromethane, and high electric capacity is shown and 
being excelled also in high rate characteristics, fluorine-containing plasma treatment is 
complicated, and since expense also becomes high, still simpler operation is desired. 
Therefore, the 1st purpose of this invention is to provide the manufacturing method which is 
excellent in the active carbon sheet and operativity which can give the polarizable electrode for 
electric double layer capacitors with high electric capacity. The 2nd purpose of this invention is 
the polarizable electrode which used such an active carbon sheet, and the 3rd purpose of this 
invention is to obtain the electric double layer capacitor which used such a polarizable 
electrode further. 
[0007] 

[Means for Solving the Problem] 

This invention persons reached this invention, as a result of inquiring wholeheartedly to 
achieve the above objects. That is, inventions of the 1st of this invention are low-temperature 
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argon and/or the active carbon sheet which carried out nitrogen plasma processing at a sheet 
which consists of activated carbon which obtained it by carbonizing and carrying out activation 
of the carbonaceous material. An invention of the 2nd of this invention sheet-izes activated 
carbon which obtained it by carbonizing and carrying out activation of the carbonaceous 
material using a fluoride content binder, and is a manufacturing method of low-temperature 
argon and/or an active carbon sheet which carries out nitrogen plasma processing. And an 
invention of the 3rd of this invention is the poiarizable electrode which used such an active 
carbon sheet, and an invention of the 4th of this invention is the electric double layer capacitor 
which used such a poiarizable electrode. 
[0008] 

[Embodiment of the Invention] 

As a carbonaceous material which is a raw material of the activated carbon used for this 
invention, What is necessary is for carbonization, activation, etc. to generate activated carbon 
and Wood, saw dust, [just ] Vegetable systems, such as fruits husks, such as charcoal, 
coconut husks, and walnut husks, and a fruits seed, peat, Pitches, such as coal, such as 
brown coal, brown coal, bituminous coal, and anthracite, a petroleum pitch, and a coal pitch, 
Synthetic materials, such as natural materials, such as cellulosic fibers, such as mineral 
systems, such as tar, such as corks, coal tar, and petroleum tar, and petroleum bottoms, 
cotton, and rayon, phenol resin, polyvinyl alcohoi, and polyacrylonitrile, etc. can be illustrated, 
as shape - powder and a grain -- fibrous - any may be sufficient. 
[0009] 

Although activated carbon is manufactured by processing carbonization, activation, etc. to a 
carbonaceous material, carbonization is performed by carrying out heating dry distillation of the 
carbonaceous material at 400 ** - about 600 **. As an aktivationsmethode, the gas activation 
by the drugs activation by zinc chloride, phosphoric acid, sulfuric acid, a calcium chloride, 
sodium hydroxide, a potassium hydrate, etc., a steam, carbon dioxide, oxygen gas, 
combustion gases, these mixed gas, etc. is adopted. 
[0010] 

Subsequently, activated carbon is sheet-ized. The method in particular of sheet-izing is not 
restricted, and a general method can be used for it. For example, it is producible by kneading 
activated carbon, a conducting material, and a binder, and using and extending pressing 
machines, such as a roll press. Although the thickness in particular of a sheet is not restricted, 
either, when using it for an electric double iayer capacitor, in consideration of the impregnating 
ability of an electrolysis solution, etc., it is usually the range of 10 micrometers - 3 micrometers. 

[0011] 

It is a range which does not have on electric capacity in this invention, and it is also possible to 
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add and sheet-ize a conductive material to activated carbon. As an electrical conducting 
material used, conductive resin, such as poly aniline and polypyrrole, a hula fight, carbon 
black, Ketchen black, etc. can be used. Since conductivity may not function as may cause the 
fall of electric capacity and too not much small as the amount used if too not much large, 
usually - taking into consideration 0.01 to 50 weight section, and economical efficiency to 
activated carbon 100 weight section -- 0.1 weight section - it is more preferably used in the 
range of 0.5 weight section - 20 weight sections 30 weight section. 
[0012] 

There is the feature of this invention in argon-plasma-processing or nitrogen plasma 
processing the obtained active carbon sheet (only henceforth plasma treatment). Argon 
plasma processing and nitrogen plasma processing may be used together. By carrying out 
plasma treatment concerning an active carbon sheet, electric capacity can be raised 
substantially. By carrying out plasma treatment, combustion and large oxidation of a carbon 
material can be prevented. As for the temperature which carries out plasma treatment, it is 
preferred to carry out at low temperature (50 ** - 300 **) in respect of prevention of the weight 
loss by the high temperature combustion of a carbon material. 
[0013] 

It molds into a sheet using a fluoride content binder, and the operation of activated carbon is 
simple and is more preferred than argon and/or the method of carrying out fluorine-containing 
compound plasma treatment if nitrogen plasma processing is carried out. As a fluoride content 
binder, especially if fluoride is contained, it is not restricted, and polytetrafluoroethylene, 
polyvinylidene fluoride, etc. can be illustrated, for example. Since the effect by plasma 
treatment may fall when too not much small [ as amount of / in the case used of sheet-izing /, 
when too not much large, there is a tendency for resistance of an active carbon sheet to 
increase, and ], it is preferred to consider it as 0.01 to 50 weight section to activated carbon 
100 weight section, it is more preferred to consider it as 0.1 to 30 weight section in 
consideration of the effect as a binder and economical efficiency, and it is still more preferred 
to consider it as 0.5 to 20 weight section. 
[0014] 

Plasma treatment is usually more preferably carried out in the range of 0.00005 - 1Torr 
0.00002 to 1 Torr in consideration of the range of 0.00001 - 1Torr, the generating efficiency of 
plasma, etc. As for low-temperature argon and/or nitrogen plasma gas, it is preferred for it to 
be supplied by a part for 1-1000-ml/, and to carry out by a part for 1-100-ml/from a viewpoint of 
operativity. Any of pulse power and a continuation power supply may be used for the use 
power supply in plasma treatment. In this case, in the case of pulse power, generally, about 5- 
15 kW 1-50-kW is preferably preferred for an output. In the case of a continuation power 
supply, generally, 10-500 W about 20-200W is preferably preferred. 
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[0015] 

In this invention, plasma treatment can be performed using a publicly known plasma treatment 
apparatus. Drawing 1 is a schematic diagram showing the typical mode of the plasma 
treatment apparatus (plasma CVD device) which can be conveniently used in this invention. 1 
is an RF generator. 2 is a gas supplying port. As shown in drawing 1 , this plasma treatment 
apparatus counters the electrode 4 which connects with RF generator 1 into the reactor which 
has the gas supplying port 2 and the gas exhaust 7, and this electrode 4, It has the electrode 3 
which served as the buck of the carbon Plastic solid which is the processed material 6, the 
electrode 3 is connected to the ground 8, and the outlet 7 is connected to the vacuum pump. 
After maintaining the inside of a reactor at the vacuum of about 0.2 or less Torr, if inert gas gas 
is introduced and a power supply is switched on, argon and/or the nitrogen plasma 5 occur and 
plasma treatment of the processed material surface can be carried out. 
[0016] 

As for the plasma treatment activated carbon obtained by this invention, it is preferred to take 
out under a room temperature and to save in an inactive gas gas. The active carbon sheet by 
which plasma treatment was carried out is fabricated and electrode-ized preferably. The 
method of fabricating to an electrode can apply the usually learned method. For example, after 
adding the substance known as binders, such as polytetrafluoroethylene, zero to several% if 
needed and mixing, pressing can be put in and carried out to a metallic mold, or it can roll, and 
can fabricate by piercing in required shape to an electrode. A polarizable electrode is 
preferably built into an electric double layer capacitor, and is used as a capacitor. 
[0017] 

The schematic diagram of a capacitor is shown in drawing 2 . The polarizable electrode in 

which a collecting member, and 12 and 13 consist of activated carbon of this invention 10 and 

11, the separator which comprises a polypropylene nonwoven etc. 14, and 15 are lids which 

comprise raw materials, such as stainless steel. Hereafter, although an example explains this 

invention concretely, this invention is not limited to these. 

[0018] 

[Example] 

In this invention, electric capacity was measured by the following method. Low current charge 
is carried out by a square centimeter in 1 mA /per electrode surface product to the attainment 
voltage 2.5V, and the bottom supplementary current of the 30-minute low voltage is carried out 
by 2.5V. It discharges by a square centimeter in 1mA /after supplementary current completion. 
Electric capacity was then calculated from the discharge inclination to 1.2V-1.0V. Hereafter, all 
parts express a weight section. 
[0019] 
Example 1 
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Phenol resin was carbonized, activation was carried out with combustion gas, and one copy of 
tetrafluoroethylene (Mitsui and E. I. du Pont de Nemours Chemical Teflon 6J) was mixed and 
kneaded as 0.9 copy of conductive filler (the DENKI KAGAKU KOGYO electrification black), 
and a fluoride content binder to 8.1 copies of activated carbon ground to about 10 
micrometers. Subsequently, it sheet-ized in thickness of 200 micrometers, and pierced in a 
circle 110 mm in diameter, and the sheet was produced. 
[0020] 

It adjusted so that the produced active carbon sheet might be placed on the electrode used as 
the buck of the plasma treatment apparatus of drawing 1 and distance with the electrode which 
counters might be set to 12.5 cm. Subsequently, after decompressing the inside of a reactor to 
O.ITorr, argon gas was supplied by a part for 8-ml/more nearly continuously than a gas 
supplying port, and from the continuation power supply shown below, the gas flow rate and the 
presentation shown in Table 1 were chosen, the continuation power supply was considered as 
the output 50W at the temperature of 200 **, respectively, and plasma treatment was 
performed for 30 minutes. 
[0021] 

What cut the active carbon sheet produced by carrying out plasma treatment in a size 1 cm in 
diameter was used as the polarizable electrode, a nickel mesh (200 meshes) 1.2 cm in 
diameter was laminated as a charge collector via the conductive resin sheet of the same size 
as this, and it unified with heat pressing. Couple production of the above-mentioned layered 
product was carried out, and the nickel wire was welded to each charge collector. 
[0022] 

The obtained layered product was incorporated so that a polarizable electrode might counter 
via a polypropylene nonwoven in the cell made from polytetrafluoroethylene which has 
extraction of a nickel wire and a hole on the bottom at 13 mm in inside diameter. In this case, 
the extraction hole of the nickel wire provided in the cell bottom was closed after exposing a 
nickel wire from this. 
[0023] 

Subsequently, by supplying in a cell the solution in which tetraethylammonium 
tetrafluoroborate (TEABF4) was dissolved as an electrolytic solution so that it might become 
the concentration of 0.8 mol/l at propylene carbonate, and filling between polarizable 
electrodes with an electrolytic solution, The electric double layer capacitor was produced. 
About the obtained electric double layer capacitor, service capacity was measured in the driver 
voltage region of 1.0-2.0V. The result of having changed and measured the extraction current 
value by the number of times of duplicate measurement is shown in Table 1 . 
[0024] 

Comparative example 1 
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In Example 1, it carried out like Example 1 except having used the active carbon sheet which 
has not performed plasma treatment. A result is shown in Table 1. 
[0025] 
[Table 1] 
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[0026] 

[Effect of the Invention] 

The sheet which consists of activated carbon which obtained it by carbonizing and carrying out 
activation of the carbonaceous material by this invention can be provided with low-temperature 
argon and/or an active carbon sheet which carried out nitrogen plasma processing, and a 
manufacturing method for the same. Activated carbon can be molded into a sheet using a 
fluoride content binder, and an active carbon sheet can be obtained by operation simpler than 
fluorine-containing compound plasma treatment low-temperature argon and/or by carrying out 
nitrogen plasma processing. Thus, since the obtained active carbon sheet shows high electric 
capacity, it is used suitably for an electric double layer capacitor as a polarizable electrode. 
[Brief Description of the Drawings] 

{Drawing 1] It is a schematic diagram showing an example of a plasma treatment apparatus. 
[Drawing 2]lt is a schematic diagram showing an example of an electric double layer capacitor. 

[Description of Notations] 

1 RF generator 

2 Gas supplying port 

3 Electrode 

4 Electrode 

5 Plasma 

6 Processed material 

7 Outlet 

8 Ground 

10 Collecting member 

11 Collecting member 

12 Polarizable electrode 

13 Polarizable electrode 

14 Separator 

15 Lid 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

They are low-temperature argon and/or the active carbon sheet which carried out nitrogen 
plasma processing to a sheet which consists of activated carbon which obtained it by 
carbonizing and carrying out activation of the carbonaceous material. 
[Claim 2] 

The active carbon sheet according to claim 1 whose sheet which consists of activated carbon 
which obtained it by carbonizing and carrying out activation of the carbonaceous material is a 
fluoride content sheet. 
[Claim 3] 

The active carbon sheet according to claim 2 whose content of fluoride is 0.01 to 50 weight 
section to activated carbon 100 weight section. 
[Claim 4] 

Activated carbon which obtained it by carbonizing and carrying out activation of the 
carbonaceous material is sheet-ized using a fluoride content binder, and it is a manufacturing 
method of low-temperature argon and/or an active carbon sheet which carries out nitrogen 
plasma processing. 
[Claim 5] 

A polarizable electrode using the active carbon sheet according to claim 1 to 3. 
[Claim 6] 

An electric double layer capacitor using the polarizable electrode according to claim 5. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 




[Drawing 2] 




[Translation done.] 
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SSfF»?tilL Ufctf-57, ^7?B§0«giO)ag)f3:, SIlll^S H Hill t -f 

& « ffi 7 & <7 - 7i*C*SgflH<Z>»30iffiB:, C<9J; ? ^^fitiatillfeigzil 
[ 0 0 0 7 1 

[ «■ t * a r ? feiD^fi] 

v*^b§035 1 c7) % h^i fx , SfcHflfttaHti,. SiH7ifeseR#i;2p;-hi:6 

2 S> f! Bfl ft , Slgttifttgftl, «gU7llfegtt«t7vlS*A-f>J , -tlll7 

v - Mt u , fia7;nr>««fcz>/**.tt$*7 k 77:y5i(iatzisttafv-^©sft*ft 20 

7*)3. H7, ^^lOSH^lK, C <9 J; 7 § HS tt* 5/ - V t 1 I) ^7>fe'ltlffi7 

1 . 

[ 0 0 0 8 1 

**BflCfflUlSStttt9lSft7to3«*H*mvU7tt. JSlHt , HEttVCcfcViittJSSt 
4ii!itn0?ftftKJ; < , * W , SR, 7ts^> f v», ?;^»sv?)«ia, * ^ s 

* « V © tt * * , 3B & , E £ , *§ , Sr, 11r^(5Br, E tt C v f . SsCy 
f * V 0 C y f . □ - 9 X , □ - h 9 ~ h , 5»*-*SV<5*-A. saii^ «y 

**s > is - 3 y <d v )\,n - z*mm2Y v^ttXti , 7iy-ini, # 30 
u c z a, 7 ^ □ - h , *';7? vnz h u a. 5 * © a jk & # 5 y t w m 1 1 z * ■» 7 *= z 

[ 0 0 0 9 ] 

R«B«St 4 0 0 °C ~ 6 0 OtiSi:»i^gr?C^CJ;^7fifitl]. * *L, Rffi 

sniB, a it 2 is , « k , IK, a <b a h y*j u > & m it ? v u 7 u , ?K IS to * u 0 

[0010] 

^117- 7 - h it t J 15 % IS. . » C tUR 7 ft I t <p 7 S < - & 40 

□ - A< 7" 1/ 7«y<5 7^Xi^f fflbT, )llftK);!:ii7fFfit^^7n. 

«SP»<?>£H!lfc* t *1 U t . a 18 1 0um~3tim(!)Sl7f)J. 
[001 1 ] 

*3BflB7l* , HSicBIt J£ff7SlH£H?. Httfi«t JStt^lC^AQ U 7 s 7 - K 
itt Juug«7JiZ t *ffl^*Li**«ftvu7tt. * i> 7 Z U > . t V c □ - ^ « 

y © V « tt W K . 7 7 7 jO, 7J-^>77y 7, ^ v f 1 >7 7 y 7 5)f t Ifflt ^ 

Jirj'>ern vltt»«f lenc^JiK??, it, ess 1 o o if # 50 
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U 7 0 . 0 1-5 0I1SP, lifitl^LT, 0. 1 Ii8P~3 0118P, <; » £ U 
< I* , 0 . 5 If 8P~ 1 0 Il»®KH?*»7tL I . 
[001 2 ] 

T 3 C V IU ft I (JU, . 7I^>?77YJ51J(^I*? 

7 7'YMltWffll7Ull. ffitttt V - K C » » 2 7" 7 X' Y 5QS t t I C * C J; V , & 

jfcfi&fX'lSKfttlE&ll-ZC^tf-frrZ. ?7XY5!!It];SlB > 5 0 °C - 3 0 0 °C 
<5l&I?IIt3(5tfR*tt^(i)S 1 I«*i: I J;2Il)S'>(i)fSiC)^-?ftHl). 
[0013] 10 

l?77YS!Itn, §7v*1tfttt?77 , Y55It t^ff^fS^-?^'; . 

» * L 1 1 . 7y*§t/U>y-H7tt, 7vlt§StI fc 9 7 ft tl l£ ?f IC SU PI 7 ft 
3 £ <9 7 K £ < , fll 2. K . * 'JxF^JUDl^y, I 'J 7 y lb C I 'J 7 > 5 y t ffl 

it j:^?h. v-hitt]i^9«HiYi7i3;, ^rjnmgesy- 
h <5 a m # it x * z * a fttHstrzv, 7 ? z 7 & £ j ®%tp & t t 

J:^?il(i)7, iStHl 0 0S1S5|C^UT, 0. 0 1 -5 Oii»HJ0»»i 

u u . Aoy-vi7(?ii, «5S*Et**i,7. 0. i~3 oiiin^tf^'j 

[0014] 20 

7- 7 x 7 * a i* , a *t 0 . 0000 1-1 toi-^ii, y? z 7 % 

JiUT, 0. 0 0 0 0 2 ~1 Tol-r <fc'J#*U<ttO. 0 0 0 0 5 - 1 To^ 
m-?n.Mt ft I . fifi7;Hr>3VJ;&/*fctt**7 , 57"7#Xtt. 1 -1 0 0 0 m I / 

^ 7 « $a 7 n > *rFtt©8A#m*i~i oom i/*?iffitzi?#»Hn. 777 

Hi 7J , A)^iS9»ft, -ftC1~50kW, »H (R5-1 5kWiI»ftl7 
ft 2 . * . «»*Si<S>i§Gtt. - ft IC 1 0-500W, »H<K20~ 2 0 0 WiI 
» » il 7 ft 2 . 
[001 5 ] 

* fg Bfl IC ft I) 7 , 7" =7 X" Y I* , ^l^/^^YSSllItSfflLYfi?:^??! 30 
. BIB. *%m\?ft l)7ft^rc&mt J ? Ytfl*? Z7'yZ7 ^llizW. (7-?ZJ CV 
D £ 1 ) <5tt;^te2M!titMi7J)^ 1 ft B & % 351 . 2tt^7«l&n7ftl 
. B 1 CSt J:?IC, i?77" Y?51^itt, #X#»n2V;trZl#HiC]7Vt**Z& 

JfcJR#<9£ft-&t*fefc*ffi3 Vti^Yfi 1 ), «tt3tt7-78C8»7-tl. & Hi □ 7 
tt*S*>7"Ctt«rtL7ll2. & B K 1*3 t 0 . ZTor NXTSS<5tf IC^-Dfe^, 
^;SftSft*"7t^At^^ttC^^tAtl2^7;HT7^ c fe^/*fet3;lt7 7 7"Y5 

[0016] 

**ffl?i#'5tlfc7-77:7Si3}i5tt8!B:. «iT?«';il;, ^;SIJ7Si$t7#St 40 
E7y(tl?l/>5^AOy-Vl7i5]Ufett8t^?CKa , 7, 0~^%Al^7d; 

aeufcii, ^ lie A a 7 j± M m u £ ( k ssi, as e r# tt c fl t a < c * 7 1 ffi 

> + ^A-7ni7f fflTtll. 
[0017] 

tt AV^HItlZClt. 1 0 £ 1 1 1 2 & &M 3 tt * fg « <3> iS 

tR#^USftia, 1 4tt^ l J7-OCU>^^ftSV s ^^«^'7ftZ-t2Al/--?- 
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ft] IC M t 3 # , **WI*CtLi5ClRtrftIt<!)?ttSU. 
[0018] 

[ si m m ] 

*9BWC«l)T, »*#ll*a©^ftCJ: IBtbfe. MJt«ff2. 5 V £ II ft 

ft V , 1 tnA/fJO^-N^llSilL,, 2. 5V?S0*fiSTitl 
»ilf II, 1 mA/TS^fy-^?a«tI. ^0*1. 2V~1 . 0 
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C*lJ; , JZy*^7'f-f-tBffl?-ttfeftlCi3±bfc. 30 
[ 0 0 2 3 ] 

)X U 7 , Ilgl»n7, f l-77)^0^7K7F7lf J^7>t:U (TEAB 
F4) t7 , DCU>*-**-»-C0. 8mo I / I 9*fiVtt?J;7C»8Pt1tfe»5fi 

MfFRife. S^iifelM-lltf ^ctut, liilt 1 . o~2. ov<? 
Ktt«ff«?3lll5£Ufe. ft 9 £ b 1 5£ 9 SI & ? . M <) ffl b 1 31 ffi t * T IJ 5t b » S t 
* 1 IC /Tv t . 
[ 0 0 2 4 ] 
£8 ffl 1 

mSflO 1 IC ft l) 7. , 7-7;r7«St*U7l)SUffitt*V-htttfflUfeJ!l*l*. 51 « ffl 40 
1 V [Bl « IC ft o . Sltll IC /Tv t . 

[ 0 0 2 5 ] 
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* I . SttRt7yft*;U >?-?fflll75'-(-Cfll, &M7 My ft & & / £ 
fetJf I y-^XYJUltlCVlCi'J . §7 y ft % 7- 7 7- 7 g 'J fc f$ € S $ ft "? 

t m * ® ? , ^ffi'iiiffiv u 7i5if i t * ix v 9 c » * c tt s ? n i . 

[EHQlHtfifcH] 

[0 1 ] 7-7Z"75S3flfl9-at/Tvte»E]-?5?)Z, 

C ft S <D fife Bfl ] 

1 si n )&. m 5i 
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6 

7 titm □ 
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1 0 *«S5tt 
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1 5 S 
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